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@ A battery powered hand-held portable com- 
puter device (10) for audible processing of elec- 
tronic documents. A number of electronic 
documents in digital data format are coupled to 
and stored within random access memory,(54, 
56, 58, 60), within the portable computer device 
via an interface (42) from a host computer (44), 
as strings of characters which may comprise 
encoded words, syllables or phonetic codes. 
The portable computer device preferably 
utilizes a limited number of tape recorder-like 
switches (30, 32, 34, 36, 38). In response to a 
single operation of a "play" switch (30), these 
electronic documents are then sequentially 
coupled to a text-to-speech conversion appli- 
cation and converted to audible speech through 
a speaker or headphone (18). In one embodi- 
ment of the present invention the portable com- 
puter device includes a microphone (24) and 
analog-to-digital conversion circuitry which 
permit a spoken input to be digitized, stored, 
and replayed in conjunction with a selected 
electronic document. In a scanning mode of 
operation, each electronic document may be 
sequentially accessed and the author, subject 
matter and length of that document announced 
audibly to the user. Further, all electronic docu- 
ments may be sequentially searched to locate 
each instance of a selected textual entry by a 
simple manipulation of switch devices. 
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The present invention relates in general to the 
field of improved computer devices and in particular 
to improved computer devices which permit the aud- 
ible processing of electronic documents. Still more 
particularly, the present invention relates to a simpli- 
fied user interface which permits the audible proces- 
sing of electronic documents in a portable battery 
powered computer device. 

The modem electronic office represents a sub- 
stantial increase in the productivity and accuracy with 
which documents may be processed. The modern 
electronic office permits a single user to process large 
amounts of information and rapidly and efficiently 
direct that information to various other users, some- 
times separated by thousands of miles. However, this 
increase in efficiency carries with it a certain lack of 
flexibility in that a user must be in his or her office, at 
the desk, logged into a computer in order to accom- 
plish this work. 

Modern systems permit the so-called "telecom- 
muter" to extend the virtual office by connecting home 
computers to a central computer system utilizing tele- 
phone lines. It is also possible to work with stand-alo- 
ne computers, transferring the work accomplished at 
such a computer when it is reconnected to the main 
system. This stand-alone mode of operation is gener- 
ally done on portable, laptop computers, giving the 
computer user a great degree of mobility. 

One problem which exists with the utilization of 
laptop computers is that such units are quite large and 
bulky or, in the alternative, have small screens and 
keyboards which are difficult to use. There are also 
times when a computer user may not have free use of 
his or her hands and eyes but would still be able to 
process electronic documents if an appropriate inter- 
face were possible. For example, it would be efficient 
to permit a computer user to process electronic mail 
while driving; however, the inability of current com- 
puter devices to permit the processing of electronic 
documents without reference to a display screen and 
keyboard makes this impossible. 

A recognition in the industry that keyboards and 
display screens cannot possibly achieve a sufficiently 
small size while remaining utilitarian has lead to the 
development of digital organizers and recently, a 
"palm top" computer which typically utilizes an icon 
based user interface with a pointing device, such as 
a pen. These devices have no keyboard and no 
capability of attaching a keyboard. The primary input 
to such devices is through character recognition and 
a pointing device. While these devices can generally 
recognize printed letters, the difficulty involved in utili- 
zing such devices in hand occupied environments will 
prevent these devices from achieving universal 
acceptance. 

A likely user interface between a portable elec- 
tronic device and a user in a hand occupied environ- 
ment is human speech. Various attempts at achieving 



such a system have been attempted in the past; how- 
ever, the interface between the device and the user 
has always proven to be a difficult hurdle to overcome. 
For example, a dictation system was disclosed in In- 
5 ternational Business Machine's Technical Disclosure 
Bulletin, Volume 22, No. 4, in September of 1979, 
which utilizes solid-state memory devices to store 
voice input in a digitized format. The system then con- 
nects to a host for information transfer; however, the 
w dictation system disclosed therein does not permit a 
user to process electronic documents. 

One attempt at providing audible output 
associated with textual documents is disclosed in 
U.S. Patent No. 4,685,135 . This system utilizes the 

15 well known Naval Research Laboratory text-to- 
speech algorithm; however, there is no discussion in 
this patent of an interface which must be utilized to 
permit a user to process electronic documents utiliz- 
ing such a device. 

20 Australian Patent 8,319,856 discloses a hand 

held speech generator which utilizes a keyboard con- 
taining phoneme keys and editing keys which repre- 
sent different spoken sounds through which the final 
audible word may be created. The editing keys pro- 

25 vide means for inserting spaces or pauses, backspac- 
ing, deleting words or inserting predefined strings. 
Such a device may be utilized by a user who is mute 
to generate spoken language for utilization on a tele- 
phone or other communications device; however, 

30 there is no discussion in this disclosure of a manner 
in which synthetically generated speech may be 
utilized to permit the processing of electronic docu- 
ments. 

U.S. Patent No. 4,749,353 discloses a talking 

35 electronic learning aid for improvement of spelling 
which utilizes an operator controlled word list. This 
device permits a predetermined list of words to be 
synthetically spoken by storing a plurality of filter coef- 
ficients within memory which may be utilized to control 

40 the operation of a linear predictive coding voice synth- 
esizer. Each piece of vocabulary which may be 
uttered by the device must be processed in a sophis- 
ticated manner to determine what those filter coeffi- 
cients must be. The talking electronic learning aid 

45 thus may not be utilized to efficiently process elec- 
tronic documents. 

In view of the above, it should be apparent that a 
need exists for a portable electronic computer device 
which may be utilized by a user to process electronic 

so documents which are stored in a textual data format, 
as such documents are typically stored in a traditional 
computer system. Further, the size and portability 
constraints of such a device are such that the user 
interface required to operate this device should be 

55 simple enough to permit basic processing to be 
accomplished utilizing a minimal number of controls, 
thus obviating the requirement for a full keyboard. 
Such a device should also have the capability of 
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receiving user input in the form of audible speech and 
associating that input with a selected electronic docu- 
ment for future processing. 

It is therefore one object of the present invention 
to provide an improved computer device. 5 

It is another object of the present invention to pro- 
vide an improved portable computer device which 
permits the audible processing of electronic docu- 
ments which are stored in digital data format 

It is yet another object of the present invention to 10 
provide a simplified user interface which permits the 
audible processing of electronic documents stored in 
digital data format within a portable battery powered 
computer device. 

The foregoing objects are achieved as is now is 
described. A battery powered hand-held portable 
computer device for audible processing of electronic 
documents is utilized to store a number of electronic 
documents in digital data fonmat. The electronic docu- 
ments are preferably coupled to and stored within ran- 20 
dom access memory within the portable computer 
device from a host computer, as strings of characters 
which may comprise encoded words, syllables or 
phonetic codes. The portable computer device prefer- 
ably utilizes a limited number of tape recorder-like 25 
switches. In response to a single operation of a "play" 
switch these electronic documents are then sequen- 
tially coupled to a text-to-speech conversion appli- 
cation and converted to audible speech through a 
speaker or headphone. In one embodiment of the pre- 30 
sent invention the portable computer device includes 
a microphone and analog-to-digital conversion cir- 
cuitry which permit a spoken input to be digitized and 
stored in conjunction with a selected electronic docu- 
ment. In a scanning mode of operation, each elec- 35 
tronic document may be sequentially accessed and 
the author, subject matter and length of that document 
announced audibly to the user. Further, all electronic 
documents may be sequentially searched to locate 
each instance of a selected textual entry by a simple 40 
manipulation of switch devices. 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The 
invention itself however, as well as a preferred mode 
of use, further objects and advantages thereof, will 45 
best be understood by reference to the following 
detailed description of an illustrative embodiment 
when read in conjunction with the accompanying 
drawings, wherein: 

Figure 1 is a pictorial view of the portable com- so 
puter device of the present invention; 
Figure 2 is a high level block diagram of the elec- 
tronic circuitry which may be utilized to implement 
the portable computer device of Figure 1; 
Figure 3 is a high level flow chart illustrating the 55 
polling of each switch of the portable computer 
device of Figure 1; 

Figure 4 is a high level flow chart illustrating the 



"play" mode of the portable computer device of 
Figure 1; 

Figure 5 is a high level flow chart illustrating the 
"fast forward," "rewind," and "record" modes of 
the portable computer device of Figure 1 ; and 
Figure 6 is a high level flow chart illustrating the 
various "function" modes of the portable com- 
puter device of Figure 1 . 

With reference now to the figures and in particular 
with reference to Figure 1, there is depicted a pictorial 
view of portable computer device 10 of the present 
invention. As is illustrated, portable computer device 
10 is preferably mounted within a case 12 which is 
constructed utilizing molded plastic or other similar 
light weight rigid materials. Case 12 is preferably suf- 
ficiently small so as to permit portable computer 
device 10 to be easily carried with a user and is pref- 
erably battery powered utilizing a standard storage 
battery 16 (not shown) which is contained within bat- 
tery compartment 14. 

In accordance with an important feature of the 
present invention portable computer device 10 
includes an audio output device, such as speaker 1 8, 
which is utilized to permit the audible processing of 
electronic documents in a manner which will be exp- 
lained in greater detail herein. Alternatively, the audio 
output of portable computer device 10 may be coup- 
led to earphone jack 20 so that electronic documents 
may be audibly processed without disturbing others in 
the vicinity of portable computer device 10. Alterna- 
tively, portable computer device 1 0 may be variously 
coupled to a home stereo system, or to a portable tape 
recorder. 

For such processing, an earphone device 26 may 
be utilized in conjunction with an earphone plug 28 
which is designed to interconnect earphone device 26 
with earphone jack 20 in a manner well known in the 
art. Preferably, volume switch 22 is provided to vary 
the audible output of portable computer device 10 to 
achieve an optimum level of volume which permits the 
accurate understanding of the output thereof without 
disturbing others in the vicinity of portable computer 
device 10. 

Another important feature of portable computer 
device 1 0 is the provision of microphone 24. Micro- 
phone 24 is preferably a miniature microphone of any 
type well known in the art, and may be utilized, in a 
manner which will be explained in greater detail 
herein, to permit the user of portable computer device 
10 to enter a spoken utterance which will then be digi- 
tized and stored in conjunction with an electronic 
document. 

In accordance with an important feature of the 
present invention, portable computer device 10 pref- 
erably utilizes a simplified interface containing a mini- 
mal number of switches. The embodiment depicted 
includes five such switches and these switches are 
labeled and utilized in a manner very similar to the 
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controls of an analog tape recorder. Thus, stop/play 
switch 30 may be utilized to initiate and terminate the 
processing of electronic documents. Similarly, fast 
forward switch 32 may be utilized to skip forward 
through a sequential series of electronic documents 5 
to locate a particular electronic document, in a man- 
ner very similar to this function with an analog tape 
recorder device. Conversely, rewind switch 34 may be 
utilized to move backward through a sequential series 
of electronic documents to locate a document previ- 10 
ously processed or selectively omitted, in manner 
which will be explained in much greater detail herein. 

In defining the operation of the "switch means" 
which activate the start/stop function and other feat- 
ures of this invention, the described embodiment 15 
implements the "switch means" utilizing buttons which 
activate electronic circuitry. Another preferred embo- 
diment may utilize "switch means" which consist of an 
audio microphone connected to signal processing 
means whereby the apparatus may be voice-acti- 20 
vated, either by sound in general, specific sounds, or 
ultimately by recognition of specific words. These sig- 
nal processing means are well known to those skilled 
in the art of voice-activation and are not further des- 
cribed here. 25 

Another possible "switch means" may include any 
of a number of possible electromagnetic radiation 
activatable devices such as activation of the start 
function by detection of the spark-plug noise from a 
car, if the operator wishes to process documents only 30 
while driving, or activation by ultraviolet light for listen- 
ing outdoors. 

Further, the embodiment described herein dis- 
closes the activation of the apparatus as being con- 
trolled by a "single operation" of the switch means. 35 
Those skilled in the art will realize that a double-click 
of a switch, such as is utilized to activate the switch 
functions on a mouse device connected to an IBM 
PS/2 personal computer, is often a preferred acti- 
vation indication so as prevent accidental activation of 40 
some feature. Thus, for purposes of this disclosure a 
"single operation" of the switch means is intended to 
encompass any short-term manipulation or other 
actuation of the switch means which might be recog- 
nized by the processing means in the apparatus as 45 
being a unique signal from a human operator or other 
controlling device of the apparatus which is intended 
to activate any particular feature 

Examples of such "single operation of a switch 
means" activation may include pressing the same but- 50 
ton twice within 0.33 seconds, pressing one button 
and holding it down while then pressing a second but- 
ton, or uttering a verbal phrase such as: "START 
START START" into a microphone. 

Additionally, record switch 36 may be utilized, in 55 
the manner described herein, to activate microphone 
24 such that a limited amount of audible speech may 
be entered, digitized and stored in conjunction with a 



digital representation of an electronic document for 
future processing. Finally, function switch 38 is 
utilized to permit various administrative tasks to be 
accomplished by the above-described switches by 
assigning each such switch an alternate function if it 
is operated while function switch 38 is depressed. 
Thus, stop/play switch 30 may be utilized to initiate 
the reception of electronic documents from a host 
computer via an interface (not shown) in a manner 
well known to those skilled in the art of interchanging 
electronic documents. Similarly, fast forward switch 
32 may be utilized to initiate the transmittal of elec- 
tronic documents from portable computer device 10 to 
a host computer via an interface in a similar manner. 

As illustrated in Figure 1 , rewind switch 34 may be 
utilized to "scan" from one electronic document to the 
next sequential electronic document when rewind 
switch 34 is operated in conjunction with function 
switch 38. Finally, record switch 36 may be utilized, in 
accordance with the description contained herein, to 
permit the rapid and efficient search through a 
plurality of electronic documents to locate the next 
instance of a particular textual item. 

Thus, upon reference to Figure 1 , those skilled in 
the art will appreciate that the Applicants herein have 
disclosed a portable computer device which may be 
utilized to audibly process a plurality of electronic 
documents which includes a simple and efficient user 
interface which permits those only rudimentarily skil- 
led in the electronic arts to efficiently process a 
plurality of electronic documents without requiring a 
keyboard or visual display interface. 

Referring now to Figure 2, there is depicted a high 
level block diagram of the electronic circuitry of port- 
able computer device 10 of Figure 1. Where approp- 
riate each item within Figure 2 which has an 
analogous structure within Figure 1 has been labeled 
utilizing similar reference numerals to aid in the des- 
cription herein. Thus, stop/play switch 30, fast forward 
switch 32, rewind switch 34, record switch 36 and 
function switch 38 are all labeled similarly within Fig- 
ure 2. As is illustrated, each of these switches is coup- 
led to and scanned by a microprocessor 40. 
Microprocessor 40 may be implemented utilizing any 
suitable microprocessor, such as the 80C31, man- 
ufactured by Intel Corporation and others, an eight bit 
microprocessor. Microprocessor 40 is intermittently 
couplable to host computer 44 via interface 42. Inter- 
face 42 is preferably an RS/232 interface or any other 
suitable interface, such as an infrared link, which may 
be utilized to transfer electronic documents in a digital 
data format from host computer 44 to microprocessor 
40. 

Microprocessor 40 is also coupled to a read only 
memory 52 and random access memory chips 54, 56, 
58 and 60, via address latch 46, address bus 48 and 
data bus 50. Additionally, microprocessor 40 is coup- 
led to speech processor 62. Speech processor 52 is 
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preferably a single chip large scale integration device 
such as the Federal Screw Works Votrax SC-02 or 
any other similar software code-based speech synth- 
esis, which utilizes a stored program to create synth- 
etic speech from synthesized allophones or stored 5 
encodes representing human speech phonemes. 
Speech processor 62, when implemented utilizing the 
aforementioned chip, creates a software programm- 
able digital filter which may be utilized to emulate the 
human vocal tract w 

Microprocessor 40 may then be utilized to link 
speech signal elements together and provide the am- 
plitude and pitch information necessary to excite the 
digital filter contained within speech processor 62 in 
order to create synthetic speech. This is preferably 15 
accomplished in the portable computer device of the 
present invention by utilizing well known text-to- 
speech conversion rules, such as those created by 
the Naval Research Laboratory. 

In accordance with an important feature of the 20 
present invention these text-to-speech rules are pref- 
erably stored within one of the aforementioned ran- 
dom access memory chips, in order that the user may 
modify the rules utilized to pronounce correctly selec- 
ted specialized vocabulary words, in a manner well 25 
known to those ordinarily skilled in the text-to-speech 
conversion art 

Also preferably stored within random access 
memory chips 54, 56, 58 and 60 are a plurality of elec- 
tronic documents, in a textual data format. These 30 
documents are preferably downloaded from host 
computer 44 via interface 42 and stored for proces- 
sing within the random access memory thus provided. 

A read only memory chip 52 is preferably utilized 
to store that information which is utilized to interface 35 
microprocessor 40 with host computer 44 via interface 
42, the DRAM refresh and virtual address control and 
such control information when maybe utilized to 
record and digitize speech input, in any manner well 
known to those skilled in this art. Additionally, timing 40 
control and the administrative control of speech pro- 
cessor 62 are preferably accomplished utilizing infor- 
mation stored within read only memory 52, in a 
manner consistent with the component utilized to 
implement speech processor 62. 45 

Thus, upon the operation of stop/play switch 30, 
microprocessor 40 first determines whether or not the 
device is in the "stop" or "play" mode, since this switch 
may be utilized to toggle back and forth between 
these two modes. Thereafter, the initiation of the 50 
"play" mode is accomplished by microprocessor 40 by 
accessing the first electronic document stored within 
random access memory. The textual data stored the- 
rein is then coupled to the text-to-speech application 
previously described. The speech signals generated 55 
by the text-to-speech application are then coupled to 
speech processor 62, in order to create audible 
speech which corresponds to the textual data con- 



tained within each electronic document The output of 
speech processor 62 is then preferably coupled to 
audio amplifier 66, through volume control 22 to audio 
power amp 72 for eventual output via speaker 18 or 
speaker earphone plug 20. 

In accordance with another novel feature of the 
present invention, microphone 24 provided with port- 
able computer device 10 may be utilized by the user 
thereof to input audible speech which is then amplified 
utilizing audio preamplifier 68 and coupled to CODEC 
circuity 70. CODEC circuit 70 is preferably utilized to 
perform analog-to-digital conversion or digital-to-ana- 
log conversion, as required, and the speech input thus 
digitized may be stored within random access mem- 
ory by microprocessor 40 in association with a selec- 
ted electronic document 

Thus, should the operator of portable computer 
device 10 desire to input a selected comment with 
regard to a particular electronic document, the oper- 
ation of the record control in a manner which will be 
described in greater detail herein will permit the input 
of a selected amount of digitized speech which, after 
digitization, is then stored at a specified location in 
conjunction with an electronic document for subse- 
quent processing. 

Additionally, an output of CODEC circuit 70 is 
also coupled, via volume control 22 and audio power 
amp 72 to either speaker 18 or speaker earphone jack 
20 in order that the operator may assure himself or 
herself that recording is taking place by providing an 
amplified feed back signal or, alternatively, by 
generating an appropriate series of tones indicating 
the recording mode. Finally, battery 16 is depicted 
within portable computer device 10 and is utilized to 
provide electrical power to the components contained 
therein. By utilizing low voltage, low power consump- 
tion CMOS devices portable computer device 10 
depicted herein may be operated for a substantial 
period of time utilizing a common storage cell battery. 

With reference now to Figure 3, there is depicted 
a high level How chart illustrating the polling of each 
switch of portable computer device 10 of Figure 1 . As 
illustrated, each of the five switches is polled sequen- 
tially at a rate of approximately one hundred (100) 
microseconds per cycle. Thus, the effect of operation 
of any of the switches thus depicted will be detected 
in a rapid manner and may then be utilized to vary the 
operation of portable computer device 10 in a manner 
which will be described within the remaining figures. 
This polling of each switch of portable computer 
device 10 forms a portion of each of the remaining 
high level block diagrams and is included therein to 
assist in the description of the manner in which the 
present invention operates. 

With reference now to Figure 4 there is depicted 
a high level flow chart illustrating the "play" mode of 
the portable computer system of Figure 1. As illus- 
trated, during the polling of each switch of portable 
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computer device 10 a detection of the operation of 
stop/play switch 30 has occurred. Thereafter, the pro- 
cess passes to block 74 which illustrates a determi- 
nation of whether or not portable computer device 10 
is in the "play" mode. This is necessary since 5 
stop/play switch 30 may be toggled to alternate the 
operation of portable computer device 1 0 between the 
"stop" mode and the "play" mode. If portable computer 
device 1 0 is in the "play" mode, as determined in block 
74, then the process passes to block 76 which illus- 10 
trates the stopping of memory access and the process 
returns to block 32 to continue polling each switch of 
portable computer device 10 in the manner described 
above. 

However, in the event portable computer device 15 
10 is in the "stop" mode, as determined in block 74, 
then the process passes to block 78 which illustrates 
the beginning of memory access within portable com- 
puter device 10. Next, block 80 illustrates a determi- 
nation of whether or not the data within the random 20 
access memory chips described above is textual 
data. In the depicted embodiment of the present 
invention data stored within random access memory 
may include both electronic documents in a textual 
data format and digitized sound, either recorded by 25 
the user or downloaded from a host computer. 

In the event the memory access begins with 
textual data, as determined in block 80, the process 
passes to block 82 which illustrates the retrieval of the 
next textual word from memory. Thereafter, that word 30 
is converted to speech signals, as illustrated in block 
84 and those speech signals are then utilized to synth- 
esize speech by means of speech processor 62 in the 
manner described above. This process continues 
until such time as all data has been accessed from 35 
random access memory or stop/play switch 30 has 
been operated again, returning portable computer 
device 10 to the "stop" mode. 

Referring again to block 80, in the event the data 
stored within random access memory and currently 40 
being accessed comprises digitized audio sound the 
process passes to block 88 which illustrates the ret- 
rieval of the next audio sound byte. This audio sound 
byte is then converted to an analog signal, as illus- 
trated in block 90 and the process continues as des- 45 
cribed above. Thus, upon reference to Figure 4 those 
skilled in the art will appreciate that the operation of 
stop/play switch 30 may be utilized to terminate the 
audible output of portable computer device 10 or to 
initiate the sequential access of all electronic docu- so 
ments and/or audio sound bytes stored within random 
access memory and audible processing of that data 
in the manner described therein. 

With reference now to Figure 5, there is depicted 
a high level flow chart illustrating the "fast forward," ss 
"rewind," and "record" modes of portable computer 
device 10 of Figure 1. As above, this process is 
initiated during the polling of each switch of portable 



computer device 10. In the event fast forward switch 
32 has been operated the process passes to block 
100. Block 100 illustrates the incrementing of the 
sound/text memory pointer to a subsequent location 
within the random access memory chips described 
above. The process then continues throughout a pre- 
determined delay, as illustrated at block 102 and then 
returns to block 32 to determine whether or not fast 
forward switch 32 is still closed. 

Rewind switch 34 operates in a similar manner. 
After polling each switch and determining that rewind 
switch 34 has been operated the process passes to 
block 104 which illustrates the decrementing of the 
sound/text memory pointer to an earlier location 
within memory. After a predetermined delay, as illus- 
trated in block 106, the process again returns to the 
polling procedure to determine whether or not rewind 
switch 34 remains closed. 

Next, in the event the polling of each switch within 
portable computer device 10 indicates that record 
switch 36 has been operated, the process passes to 
block 108. Block 108 illustrates a determination of 
whether or not this is a first occurrence of the oper- 
ation of record switch 36 and if so, the process passes 
to block 110 which adjusts the memory pointer to 
"insert" a digitized sound segment into the record of 
the electronic document currently being processed. 
Those skilled in the art will appreciate that unlike 
analog recording techniques a digital memory system 
permits extreme flexibility with regard to the ability of 
the user to insert text or sound into a digital record by 
the mere adjustment of a memory pointer in the man- 
ner described. 

Thereafter, or in the event this is not the first 
detection of the operation of record switch 36, the pro- 
cess passes to block 1 12 which illustrates the analog- 
to-digital conversion of the audio input. Thereafter, 
block 114 illustrates the storing of the digitized sound 
and the process again returns to continue polling the 
switches of portable computer device 10. 

Finally, referring to Figure 6 there is depicted a 
high level flow chart illustrating the various "function" 
modes of portable computer device 1 0 of Figure 1 . As 
described with respect to Figure 1 portable computer 
device 10 includes a function switch 38 which, when 
operated, serves to invest in each of the remaining 
switches a secondary operational characteristic. 
Thus, when function switch 38 has been operated the 
polling of each switch of portable computer device 10 
is utilized to determine if another switch within port- 
able computer device 10 has been operated. In the 
depicted embodiment of the present invention, 
stop/play switch 30, when operated in conjunction 
with function switch 38, is utilized to initiate the recep- 
tion of electronic documents or other data from host 
computer 44 (see Figure 2) in a manner well known 
in the digital computer art. Similarly, fast forward 
switch 32, when operated in conjunction with function 
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switch 38, is utilized to initiate the transmittal of data 
from portable computer device 1 0 to host computer 44 
in the same manner. 

Rewind switch 34, when operated in conjunction 
with function switch 38 is operative to place portable 5 
computer device 1 0 in the "scan" mode which permits 
an operator to rapidly and efficiently determine selec- 
ted information with regard to those electronic docu- 
ments stored within portable computer device 10, 
Finally, record switch 36, when operated in conjunc- w 
tion with function switch 38, is effective to initiate a 
"search" mode which permits the operator to rapidly 
and efficiently locate the next instance of a particular 
textual item. 

Thus, after polling each switch of portable com- 15 
puter device 10 and finding function switch 38 has 
been operated the process passes to block 120. Block 
120 illustrates a determination of whether or not the 
receive data mode has been selected, as indicated by 
the operation of both stop/play switch 30 and function 20 
switch 38. If so, the process passes to block 122 
which illustrates the reception of data from the host 
computer (see Figure 2). Thereafter, the process pas- 
ses to block 124 which illustrates a determination of 
whether or not the end of the file has occurred. If not, 25 
the process merely iterates until such time as the end 
of a selected file does occur. 

Thereafter, the process passes to block 126 
which illustrates a determination of whether or not a 
transmit data mode is desired, as initiated by the oper- 30 
ation of both fast forward switch 32 and function 
switch 38. In such case the process passes to block 
1 28 which illustrates the transmittal of data to the host 
computer (see Figure 2) in a manner well known in the 
electronic art. In a manner similar to that described 35 
above, block 130 then illustrates a determination of 
whether or not the end of the file being transmitted has 
occurred and the process either iterates or terminates 
in response to such determination. 

Next, block 132 illustrates a determination of 40 
whether or not the operator of portable computer 
device 10 has requested the "scan" mode. This is 
determined by an operation of both rewind switch 34 
and function switch 38. When operated in the "scan" 
mode portable computer device 10 operates in the 45 
manner depicted in block 134 by advancing to the 
next document stored, in sequential order within the 
random access memory chips within portable com- 
puter device 10. Thereafter, block 136 illustrates the 
reading of the author, subject, and file length for that so 
particular document. These selected textual items are 
retrieved and coupled to the text-to-speech conver- 
sion application and speech processor 62 in the man- 
ner described above. In this manner, the user of 
portable computer device 10 may rapidly and effi- 55 
ciently determine the author, subject matter and 
length of each electronic document within portable 
computer device 10. 



Finally, block 138 illustrates a determination of 
whether or not the "search" mode is desired. This is 
initiated by an operation of both record switch 36 and 
function switch 38 in the manner described above. 
Upon the detection of a request for this mode of oper- 
ation block 140 illustrates the saving of the current 
text word. Thereafter, block 142 illustrates the incre- 
menting of the pointer through random access mem- 
ory until a match is achieved with the saved current 
text word. In this manner, the user of portable com- 
puter device 10 may rapidly and efficiently search 
through a plurality of electronic documents to locate 
each instance of a particular word or group of words, 
thus rendering the processing of these documents 
highly efficient. 



Claims 

1 . A portable hand-held computer device for proces- 
sing electronic documents, said portable hand- 
held computer device comprising: 

processor means; 

memory means coupled to said processor 
means for storing a plurality of electronic docu- 
ments in a digital data format; 

digital data-to-speech conversion means 
coupled to said processor means for generating 
speech signals representative of digital data; 

audio output means coupled to said digital 
data-to-speech conversion means for creating 
audible speech from said speech signal; and 

first switch means coupled to said pro- 
cessor means for causing said plurality of elec- 
tronic documents to be coupled to said digital 
data-to-speech conversion means in a serial 
fashion in response to single operation thereof. 

2. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 
1 , wherein said first switch means causes said 
coupling of said plurality of electronic documents 
to said digital data-to-speech conversion means 
to cease in response to a second operation 
thereof. 

3. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 
1, wherein said audio output means comprises a 
speaker. 

4. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 
1, further including audio input circuitry for receiv- 
ing audible speech and generating a plurality of 
digital signals corresponding thereto. 

5. The portable hand-held computer device for pro- 
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cessing electronic documents according to Claim 
1, wherein said audio input circuitry is coupled to 
said processor means and wherein said portable 
hand-held computer device includes second 
switch means for causing said plurality of digital 5 
signals corresponding to said audible speech to 
be coupled to said memory means and stored 
therein in response to a single operation thereof. 

6. A portable hand-held computer device for proces- 10 
sing electronic documents according to Claim 5, 
further including means for generating an audible 
indication of actuation of said second switch 
means. 

15 

7. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 
1, further including interface means coupled to 
said processor means for coupling said portable 
hand-held computer to a host computer. 20 

8. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 
1, wherein said interface means may be utilized 

to couple said plurality of electronic documents in 25 
a digital data format from said host computer to 
said portable hand-held computer device. 

9. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 30 
1, wherein said portable hand-held computer 
device includes a battery for providing electrical 
power thereto. 

1 0. The portable hand-held computer device for pro- 35 
cessing electronic documents according to Claim 

1, further including a plurality of digitized audio 
signals stored within said memory means and 
digital-to-analog conversion means and wherein 
a single operation of said first switch will cause 40 
said plurality of digitized audio signals to be coup- 
led in a serial fashion to said digital-to-analog 
conversion means. 

1 1. The portable hand-held computer device for pro- 45 
cessing electronic documents according to Claim 

10, wherein said plurality of digitized audio sig- 
nals comprises a plurality of encodes represent- 
ing human speech phonemes. 

50 

1 2. A portable hand-held computer device for proces- 
sing electronic documents according to any one 
of claims 1-11 said portable hand-held computer 
device further comprising: 

scan switch means coupled to said pro- 55 
cessor means for sequentially accessing an indi- 
vidual electronic document within said plurality of 
electronic documents and for coupling selected 



digital data from said individual electronic docu- 
ment to said digital data-to-speech conversion 
means in response to an operation thereof. 

13. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 

12, wherein said selected digital data comprises 
an indication of author and subject matter of said 
individual electronic document. 

14. The portable hand-held computer device for pro- 
cessing electronic documents according to Claim 

1 3, wherein said selected digital data further com- 
prises an indication of the length of said individual 
electronic document 

1 5. A portable hand-held computer device for proces- 
sing electronic documents according to any one 
of claims 1-14 said portable hand-held computer 
device further comprising: 

search switch means coupled to said pro- 
cessor means for sequentially accessing said 
plurality of electronic documents to locate an 
occurrence of a selected word within said plurality 
of electronic documents in response to an oper- 
ation thereof. 
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(S) Portable computer device for audible processing of electronic documents. 

(57) A battery powered hand-held portable com- 
puter device (10) for audible processing of elec- 
tronic documents. A number of electronic 
documents in digital data format are coupled to 
and stored within random access memory,(54, 
56* 58, 60), within the portable computer device 
via an interface (42) from a host computer (44), 
as strings of characters which may comprise 
encoded words, syllables or phonetic codes. 
The portable computer device preferably 
utilizes a limited number of tape recorder-like 
switches (30, 32, 34 t 36, 38). In response to a 
single operation of a "play" switch (30), these 
electronic documents are then sequentially 
coupled to a text-to-speech conversion appli- 
cation and converted to audible speech through 
a speaker or headphone (18). In one embodi- 
ment of the present invention the portable com- 
puter device includes a microphone (24) and 
analog-to-digital conversion circuitry which 
permit a spoken input to be digitized, stored, 
and replayed in conjunction with a selected 
electronic document. In a scanning mode of 
operation, each electronic document may be 
sequentially accessed and the author, subject 
matter and length of that document announced 
audibly to the user. Further, all electronic docu- 
ments may be sequentially searched to locate 
each instance of a selected textual entry by a 
simple manipulation of switch devices. 
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